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THE EARLY LIFE HISTORY OF THE WHITE AND BLACK CRAPPIE 
IN ROUGH RIVER LAKE. KENTUCKY 
Gary J . Overmann May, 1979 52 pages 
Directed by : Robert D. Hoyt, Gary E. Dillard and Larry N. 
Gleason 
Department of Biology Western Kentucky University 
Crappies spawned in Rough River Lake from April 29 to 
July 9. Larvae were first collected on May 3 when the lake 
temperature reached 17 C. A total of 7369 crappie was taken 
from fo1ay 3 to August 1 . The maximum number of crappies 
occurred from May 30 to June 20. The deve lopmental 
chronology was described for specimens 4 .75 mm to 29 mm total 
length. Meristic characters averaged 10.8 for preanal myomere 
count. 21.1 for postanal myomere count, 31.9 for total 
myomere count and 0.62 for preanal length to postanal l ength 
ratio. Densities of larvae were low early in the spawn 
reaching a peak of 147/100 m3 on June 6 and decreased to 
10/100 m
3 
thereafter. Larval stages less than 20 rnm were 
taken pr imarily at the surface while larger specimens moved 
to deeper waters. Growth averaged 3.1 mm per wee k for the 
13 week study, 1 .43 mm per week for the first 7 weeks and 
4.5 mm per week for the last 6 weeks. Major food items of 
the early postlarvae were rotifers, copepod nauplii and the 
c!adoceran, Diaphanosoma sp. Foods of the late postlarvae 
included the cladocerans, Diaphanosoma sp. and Simocephalu8 
sp., and larval di·pterans of the subfamily Chaoborinae. 
primary food items of juve nile s we re cope pods, the cladocerans, 
Bosmina sp., Oiaphanosoma sp., and Simoce phalus sp . , and 
larval members of the Chaobocinae. 
No differences in development, meristic characters , 
density , distribution, growth, food habits and bone and 
cartilage patterns were observe d between whi te and black 
crappie 20 mm total length and large r. 
INTRODUCTION 
The study of larval fishes has become widespread in recent 
years and is being viewed and accepted as a viable, required 
component of the biology of all species . Information from 
these studies already is providing the basis for the develop-
ment of taxonomic keys limite d to larval and juvenile stages 
of the life cycle and to a reassessment of existing policies 
regarding water usage for e nergy production and planning 
and maintaining lake and reservoir water level regimens. As 
part of this i ncreased emphasis on early life histories, 
this paper details the early biology of the white crappie, 
Pomoxis a nnularis Rafinesque, and the black crappie, Pomoxis 
nigromaculatus (Lesueur). 
Detailed studies of the adult life history of the two 
species have been reported (Morgan, 1954; Hansen, 1951; 
Siefert, 1968; Pearse , 1918), and several aspects of their 
early biology have also been investigated (Siefert, 1968, 1969a; 
Morgan, 1954). However, the criteria used for separa ting 
larval members of the two species have been found to be 
inadequa t e . and some confusion exists as to the rate and 
sequence of development. 
The objectives of this study were to determine the time 
of occurrence. posthatching developmental histories, 
meristic complements, densities, distributions, early 
growth rates and food habits of larval and juvenile crappies 
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in Rough River Lake, Kentucky. Any observed developmental 
or anatomical features that would help to distinguish between 
larvae of the two species were to be noted. 
Study Area 
Rough River Lake is a smal). impoundment in the Green 
River watershed in west-central Kentucky. The lake was 
impounded in 1961 with .the construction of an earthen-fill 
dam at River Kilometer 143.7. The lake impounds 62.8 km of 
the Rough River at seasonal pool with a surface area of 2344.2 
ha and a total volume of 140 million cubic m. The lake has 
a drainage area of 1180 sq km in Breckinridge, Grayson and 
')!tI;rdin Counties. The Rough River has an average gradient 
of 0 .• 28 m per km along the floor of the impoundment. 
Rough River Lake anJ its complete drainage area are all part 
of the Pennyroyal physiographic region. 
Collecting Station 
One permanent collecting station was established on the 
South Fork of the Rough River, 200 m upstream from the mouth 
of Peter Cave Creek (Figure 1). This station was approximately 
200 m in length and was divided into seven tow or net pull 
zones. Four tows were at the surface, one each along the 
shoreline and one each one-third the width of the lake from 
each bank. '!'wo tows were made along the flood plain bottom, 
approximately 6 m in depth, one on each side of the river 
bed, and the last tow was made along the bottom of the river 
channel, ap~roximately 10 m in depth. 
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Figure 1. Map of Rough River Lake, Kentucky, showing the 
collecting stations . 
Rough River Lake 
! 
North N 
,9 __ --'-__ ..J1 .11 .. 
'tlU" 
South Fo,k \ 
... ", c ... c, ••• 
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Additional surface and bottom samples were taken weekly 
from the upper reaches of the lake in Peter Cave Creek 
(Figure l), and weekly s urface samples were taken alternately 
from lake areas upstream and downstream from the main collecting 
station. 
Physico-chemical Features 
The temperature of the surface water during the pre-spawn 
period showed an early warming trend, reaching 19 C as early 
as April 2. Howeve~ this was followed by a cooling phase in 
which the temperature decreased to lS . S C on April 23. The 
t~mperatures during the period of spawning were 17 C on 
April 30 and rose continuously to 31 C on July 2 (Figure 2). 
Dissolved oxygen (Figure 2), total hardness and total 
alkalinity (Figure 3) and pH (Figure 4) were similar to 
physico-chemical vrofiles from a previous study on the lake 
(Hoyt et al., 1976). Lake pool elevations showed two 
unusual peaks in mid-May and mid-July, both of which were 
related to periods of heavy rainfall influxes (Figure 4). 
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Figure 2. Temperature, in degrees Celsius, and dissolved oxygen 
~gncentration in milligrams per liter for the surface 
and bottom of Rough River Lake, April through August, 
1978. 
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Figure j . Total hardness and total alkalinity in milligrams per 
liter for the surface and bottom of Rough River Lake, 
April through A'Jgust, 1978. 
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Figure 4. pH read~ ~q~ and lake pool elevation for Rough River 
Lake. A~kil ~hroU9h August, 1918. 
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HETUODS AND HATE RIALS 
samples of larval fish were obtained with a conical 
net 3 m long with a mouth 1 m in diameter. Net mesh size 
was 0.3 rom. The net bridle consisted of a ring of 9.5 mm 
diameter stainless steel rod tied inside the net mouth with 
three 1. 3 In lengths o! nylon rope tied equidistantly around 
the net mouth and connected together 1.3 m in front of the 
net . Organisms were funneled into a PVC collecting bottle 
7.62 cm diameter, 35.6 cm long attached to the cod end of 
the net. A digital flowmeter was attached in the center of 
the net mouth and used to determine the volume of water 
filtered through the net with the formula : 
Number of revolution8/20/~ r2=cubic meters. 
Net pulls or tows were made at a rate of approximately 0.5 m/ 
second and covered about 200 m of lake in an average of 7 
minutes. 
Collections were made twice weekly from March 29, 1978, 
to May 26, 1978, one collection during daylight only and 
one during daylight and dark periods. From May 30, 1978, to 
August 31, 1978, only weekly collections were made including 
light and dark samples. 
Net tows were made on the surface by attaching the bridle 
ring to a styrofoam block while bottom pulls were made by 
tying a weight to the bridle ring. Specimens were washed from 
the collecting bottle into sampling jars and fixed in a 51 
formalin sOlution. 
Larvae were sorted using a dissecting microscope and 
identified with keys by May and Gasaway (1967). Ne l son and 
Cole (1975) and }logue, !:! al. (1976). Juvenile black and 
white crappie were separated on the basis of dorsal spine 
counts. Crappie less than 20 mm were clumped into a single 
category due to the absence of obvious ~pecies specific 
characteristics. 
Developmental stages used in this study were patterned 
after the description of May and Gasaway (1967). Growth was 
determined by recording total lengths to the nearest 0.5 mm. 
Up to 15 individuals were measured from each net pull or 
tow from each collection with a maximum of 75 measurements 
being used per sampl e . Growth statistics including standard 
deviation, standard error of the mean, range and median were 
calculated on a PDP-8 compute r. 
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A subsampling method was used to count crappie samples 
taken from May 30 to June 1). Subsampling consisted of counting 
the number of individuals in a 2.5 cm square marked on the 
bottom of a petri dish and proportioning that count to the 
remaining area of the dish. Larval drawings were made with 
a camera lucida mounted on a dissecting microscope. 
Food studies of larval and juvenile crappie were made by 
excising stomachs only and counting and identifying all 
organisms therein. 
Bone and cartilage skeletal patterns were examined in 
an attempt to find a taxonomic criterion to separate larval 
white and black crappie. Using a modified techniqu~ of 
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Taylor (1967) and Williams (1940), bone and cartilage were 
stained using alizarine red and toludine blue after digestion 
of tissue by KOH. These patterns were photographed using a 
Konica TC single lens reflex 35 mm camera. 
Physico-chemical parameters including tempera ~ure , 
dissolved oxygen, total hardness, total alkalinity and pH 
were analyzed weekly for the surface and bottom. A standard 
Celsius thermometer and Hach Field Chemical Kit were used in 
these determinations. Pool elevations were provided by the 
Louisville District Office of the United States Army Corps 
of Engineers. 
RESULTS 
A total of 7369 crappie was collected in Rough River Lake 
from May 3 to August 1. Of this total, 3499 were taken during 
the day and 3870 during the night. Among these. a total of 
658 juvenile white crappie and 160 juvenile black crappie 
was collected. No prolarval specimen~ were taken in the 
study. Early postlarvae were first collected on May 3 when 
the surface temperature reached 17 C and were present to 
July 11. Late postlarvae were taken from May 30 to July 11. 
Juvenile crappie were first collected on June 13, two weeks 
after the first late post larvae were collected. The last 
juvenile was taken on August 1. 
Development: 
The smallest specimen, an early postlarva, 4.75 mm in 
length, was collected on May 3. At this stage, the gut tube 
was complete and only a medial fin fold was present, extending 
from the gas bladder dorsally to the middle of the gut 
ventrally. The pectoral fin was also present but no rays 
were seen. The gas bladder, located dorsally to the gut, was 
small with pigment on the dorsal part of the organ (Figure 5). 
At the 6 mm stage, the medial fin fold started to 
constrict, partitioning the caudal fin 1n the region of the 
caudal peduncle, and the gas bladder had elongated (Figure 5). 
The fin fold constriction had become more noticeable at the 
12 
Figure 5. Developmental stages of Pomoxis spp. 4 . 75 and 6.0 rom 
total length from Rough R~ver Lake, Kentucky. 
A. 4 .75 mm 
B. 6 .0 mm 
I IL __ ..l..-__ ....l.....-_-
IS 
mm 
o 
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caudal peduncle and fin rays had begun to form in the ventral 
portion of the caudal fin when larvae were 1.S mm in length. 
The gas bladder had elongated in an anterior direction reaching 
the head. The mouth, as well as the head area in general, 
had become more developed, modeling that of an adult (Figure 6). 
The tin fold of the 9.S mrn specimen had separated into the 
three medial fin bodies . In the presumptive dorsal and anal 
fins, rays had begun to form and fin ray deve lopment continued 
in the ventral area of the caudal fin . The pectoral fins a180 
contained developing fin rays. The vertebral column in the 
tail region had begun to move dorsally in the formation of the 
hypural plate (Figure 6). 
At the 11 rom stage, all soft rays in the medial fins had 
developed, as well as that of the pelvic and pectoral fins. 
At this length, the fish was considered a late postlarva . The 
anterior portion of the gut had become less distinct than the 
pOBt~rior portion, due to the thickening of the body wall tissue 
of that area. The gas bladder had expanded to the point of 
being posterior to the gut. The caudal vertebrae involved i n 
the formation of the hypural plate had become partially ob-
scured by the thickening caudal peduncle (Figure 6). 
At 14 mm in length, there was only one major difference 
from the specimen 11 rom in length. The posterior-most verte-
brae had become totally obscured and several spinous dorsal 
and anal rays had appeared (Figure 6). 
The spinous dorsal and spinouB anal rays had become 
noticeable in specimens 17 mm in length. The general 
14 
Figure 6 . Developmental stages of Pomoxis spp. 7.5 to 14 mm 
total length from Rough R~ver Lake, Kentucky. 
C. "Iftlft 
D. 14 •• 
15 
shape of larvae in this size group appeared more like the 
adult than thEl 14 mm larvae, otherwise no marked changes could 
be seen (Figure 7). 
In the 21 mm stage white crappie, all dorsal and anal 
spinous rays were formed, and specimens of this size were 
considered as juveniles. Pigment cells were seen on the 
head and on the ventral portion of the body between the 
anal and caudal fins . Scales were observed for the first 
time along the lateral line near th e caudal fin (Figure 7). 
Black crappie 22 mm in length appeared the same as the 
white crappie of that length in all respects, except the~e 
were 7 dorsal spines rather than 6 (Figure 7). 
I~hen 29 mm, both the white and black crappie were similar 
in appearance to the adult . At this stage, squamation was 
complete, except anteriorly where scale s were still lacking. 
l1eristics: 
The meristic characters of distinguishable black and 
white crappie specimens were not markedly different. The 
mean preanal myomere count of larval crappie was 10.8S. The 
me an preanal myomere count of juvenile black and juvenile 
white crappie was 10.66 and 10 .64, respectively. In all 
three categories, the mode was 11. However, the range of 
the counts was 9 to 13 for Pomoxis spp. and the white crappie. 
For the black crappie, the range was 9 to 12 (Table 1). 
The average postana1 myomere count for larval crappie 
sampled was 21.11. The mean postana1 myomeres of the juvenile 
16 
Figure 7. Developmental stages of Pomoxis spp . 17 mm total 
length, white crappie 21 mrn total length and black 
crappie 22 mm total length from Rough Rive r Lake, 
Kentucky. 
A. POnto. I, ,pp., .7 "'"' 
60]« 
B. White Crappl •• 21 min 
C. 8lac:k Crappl., 22 mm 
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white and black crappie were 21.20 and 21.19. respectively . 
All categories had a mode of 11 and a range of 19 to 23 (Table 
2) • 
The average total myomere count of larva l specimens was 
31.93 and the mean total myomere count of the juveni l e white 
and black crappie was 31.78 and 31.74, respectively. The 
mode was 32, and the counts ranged from 30 to 34 for the 
three groups of fish (Table 3). 
The mean ratio of preanal length to postanal length of 
larval crappie was 0.62 with a range of 0.40 to 0.89. The 
average preanal l ength to pos tanal length ratio for juvenile 
white and black crappie was 0.59 for each species, with a 
range of 0.40 to 0.70 for the white crappie and 0.40 to 0.71 
for the black crappie (Table 4). 
Density: 
Patterns of density for a ll crappie during the study 
period started with a low of 4/100 m3 from May 3 to May 23. 
There was a sharp increase on May 30 continuing to June 6, 
when the density reached a peak of 147/100 m3 . Concentrations 
decreased to an average of 10/100 m3 from June 21 to August 
1 (Figure 8). 
Average densities from May 3 to May 23 were slightly 
greater for diurnal than nocturnal periods, 4/100 m3 and 
2/100 m3 , respective ly. On May 30, both daylight and dark 
densities increaeed, although there was a much higher concentra-
tion of fish taken during the night, 10/100 m3 and 85/100 ml, 
19 
Table 1. Mean, mode and range of preanal myomere counts of 
white and black crappie, Rough River Lake, Kentucky. 
Number of M;tomeres N x Hade Range 
9 1D II I:! Ir 
Pomoxis spp. 26 291 565 171 1 1044 10.95 11 9-13 
White Crappie 11 109 150 27 1 297 10.66 11 9-13 
Black Crappie 10 51 73 17 151 10.64 11 9-12 
·ilJ.oie 2. Mean, mode and range of postanal myomere counts of 
white and black crappie. Rough River Lake, Ke ntucky. 
Number of M;tomeres N x Mode Range 
19 2U 21 22 23 
Pomoxis spp. 2 166 594 290 2 1044 21.11 21 19-23 
White Crappie 1 47 150 99 10 297 21.20 21 19-23 
Black Crappie 1 21 94 39 6 151 21.19 21 19-23 
Table 3. Mean, mode and range of total myomere counts of 
.... hite and black crappie, Rough River Lake, Kentucky. 
Number of M;tomeres N x Mode Range 3D 3I 32 33 li 
Pomoxis apl? 35 194 646 152 17 1044 31. 73 32 30-34 
White Crappie 17 93 132 48 7 297 31. 78 32 30-34 
Slack Crappie 14 34 82 19 2 151 31. 74 32 30-34 
~able 4. Mean and range of preanal length to postanal 
length (mm) ratios of white and black crappie, Rough 
River Lake, Kentucky. 
Pomox is spp. 
Whi t e Crappie 
Black Crappie 
Mean 
(Preanal length/Postanal length) N Range 
0.62 
0.59 
0.59 
1044 0.40-0 .89 
2970.40-0.70 
151 0.41-0.71 
19 
20 
Figui;'C; 8 ., . density in number of fish per 100 cubic 
water from Rough River Lake, Ke ntucky, 
April through August, 1978. 
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respectively. Higher diurnal densities continued for the 
nex t two weeks and one more week for nocturnal densities, r eaching 
a peak of 150/100 m3 on June 6 for both time periods. From 
June 23 for daylight hours and June 13 for dark hours, the 
density decreased to an average o f 20/ 100 m3. Daylight 
densities continued at the above leve l until July 5, whe n the 
number decreased to less than 10/ 100 m3 . This l evel was 
maintained to the end of the study period, five weeks later . 
However, nocturnal densities remained 20/ 100 m3 until August 
1 (Figure 9). 
Juvenile white crappie density f igures, from June 27 to 
July 11, averaged 15/ 100 m3 for both day and the night. 
~ov~r, from July 18 to August 1, white crappie were taken 
in slightly lower densities during the day tha n ni ght. The 
values for this period averaged 5/100 m3 for the day and 15/ 
100 m3 for the night (Figure 9). 
Juvenile black crappie were not collected in great 
densities at any time. Approximately 5/100 m3 per week was 
the concentration observed during the study (Figure 9). 
From May 3 to Ma y 23, all crappie were collected on the 
surface. Approximately 3/100 m3 were taken during this period. 
On May 
60/ 100 
30, 
3 m , 
the number of fish at the surface increased to 
whereas at the bottom there was little change. The 
peak density occurred on June 6 when 180/100 m3 were taken at 
the surface and 145/ 100 m3 at the bottom. On the following 
week, the uensities decreased to 65/100 m3 at the surface and 
22 
Figure 9. Densities, in number of fish per 100 cubic meters of 
water, of juvenile white and black crappie collected 
during the day and the night from Rough River Lake, 
April through August, 1978. 
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10/100 m3 at the bottom. From June 21 to August 1. fewer 
than 5/100 m3 per week were observed at the surface. However, 
during this same period, an average of 15/100 m3 were taken 
at the bottom (Figure 10), 
Juvenile white c rappie taken on the surface from June 27 
to the end of the study, five weeks later. averaged les s than 
5/100 m3 , White crappie collected at the bottom averaged 10/ 
100 m3 , No peaks of density were observed (Figu~e 10). 
Greater juvenile black crappie densities Occurred at the 
bottom than at the surface. No black crappie were taken from 
July 11 to August 1 at the surface. The density of black 
crappie observed at the bottom never exceeded 5/100 m3 
(Figure 10). 
Distribution: 
Crappie taken during the day and night. from May 3 to 
May 30, were generally collected at the surface with no 
differences in numbers observed at the banks. The average 
length of larvae taken at the surface during this period 
was 6.7 mm. On June 6 and June 13. larvae were generally taken 
in all tows; however, greater numbers were observed in surface 
areas. During this time, larvae averaged 12.2 mm in total 
l e ngth. From June 20 to the end of the collection period on 
August 1, specimens were taken almost exclusively at the 
bottom. The average length during this time was 35.2 mm 
(Table S). 
Crappie taken diurnally from May 3 to May 30 wore collec-
ted primarily at the surface. Fish taken on these dates 
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Figu~ 10 . Densities, in number of fish per 100 cubic meters of 
water, of juvenile white and black crappie collected 
at the surfa~e and bottom from Rough River Lake, 
April through August, 1978. 
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Table S. Percent of total number and average size i n mm of larval crappie spp. per sample tow, Rough River Lake, 
Kentucky. 
Date Surface 6 neterB 10 neterB _N __ 
Shore1lne QJEn water 
, x (mol , R (lOll) , x (mn) , R (lim) 
May 3 75.0 5.0 25 .0 4.75 4 
May 11 50.0 5.3 SO.O 5.00 4 
Hoy 23 71.5 7.8 28.5 7.60 27 
Hoy 30 50.0 6.6 48.9 6.80 1.1 7.5 88 
June 6 27.0 8.80 72.8 9. 5 0.2 6.5 1886 
J .... 13 89.9 14.9 8.3 15.10 0.9 15.4 1019 
June 20 77.0 14.9 23.0 15.6 165 
June 27 SO.O 21.3 50.0 25.1 38 
July 5 67.5 33.3 32. 5 36.8 206 
July 11 100.0 40.1 18 
July 18 60.0 57.0 40.0 36.0 5 
July 25 31.6 40.5 68.4 38.2 19 
August 1 60.0 48 .0 40.0 44.1 20 
averaged 6.7 mm total length. From June 6 to the end of 
the study, the fish moved to bottom areas, averaging 15.3 
mm in length (Table 6). 
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Crappie were not collected during the night until Hay 11. 
Larvae taken on that date to May 30 were observed primarily 
at the surface. These fish averaged 6.6 mm in length. During 
the next three weeks, crappie were taken in all tows, but 
greater numbers were collected at the surface on June 6 and 
June 13 and at the bottom on June 20. During this period the 
average length of the fish was 11.6 mm. From June 27 to August 
1 , crappie were primarily taken at the bottom. These fish 
average 37.3 mm in length (Table 7). 
Juvenile white and black crappie were generally limited 
to the bottom (Tables 8 and 9) and primarily collected in 
night samples (Tables 10, 11, 12 and 13) . The average length 
during this period, June 27 to August 1, was 36.8 mm for the 
white crappie and 34 . 9 rom for the black (Tables 8 and 9) . 
Growth: 
The average growth of Pornoxis spp. was 3.1 mm per week 
during the 14 week collection period . During the first 7 weeks, 
the rate of growth was 1.43 mm per week and for the last 6 
weeks the rate increased to 4.5 rom per week (Figure 11) . 
Juvenile crappie growth rate was computed for the last 
6 weeks of the study. The average growth rate for the white 
crappie was 4.6 ~ per week and for the black 4.3 mm per 
week (Figures 12 and 13). 
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Table 6. Percent of total number and average size in Il'In of 
larval crappie .pp. per sample tow during the day, Rough 
River Lake, xentucky. 
Date SUrface 6 neters 10 meters !!...-SllOtelW Open Riter 
, x(nn) , x (mnl , x (mol , x (nm) 
Hoy 3 75.0 5.0 25. 0 4.75 4 
May 11 50.0 5.3 50.0 5.00 4 
Hoy 23 71.5 7.8 28.5 7. 80 27 
Hoy 30 50.0 6.6 48.9 6.80 1.1 7.5 88 
JUne 6 27.0 8.80 12.8 9.5 0. 2 6.5 1886 
JUne 13 8~.9 14.9 8.3 15 .10 0.9 15.4 1019 
JUne 20 77.0 14.9 23.0 15.6 165 
JUne 27 50.0 21.3 50 . 0 25.1 38 
JUlyS 67.5 33.3 32.5 36.8 206 
JUly 11 100.0 40.1 18 
JUly 18 60.0 57.0 40. 0 36.0 5 
JUly 25 31.6 40.5 68 . 4 38.2 19 
J\ugust 1 60.0 48.0 40.0 44.1 20 
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Table 7. Percent of total number and average size in mm of 
larval crappie spp. per sample two during the ni ght, Rough 
River Lake, Kentucky. 
Dote SUrface 6 meters 10 meters _N __ 
Sh>reUile C\>On water 
, X (om) , x (nm) , x (11111) , x (mn) 
Hay 3 
Hay 11 50.0 5.0 50.0 5.5 2 
Hay 23 85.0 8.1 15.0 8.0 21 
Hay 30 53.0 7 .1 46. 7 6.4 0.3 6.0 977 
JUne 6 23.7 11.1 50.4 10.9 23.9 7.9 2.0 7.8 2014 
JUne 13 51.0 15.9 32.7 16.0 9.2 14.4 7.1 13.6 208 
JUne 20 5.2 12.4 0.8 12.5 87.3 18.2 6 .7 16.1 134 
JUne 27 1.9 23. 0 51.9 21.8 46.2 20.4 52 
JulyS 1.9 30.0 94.5 30.5 3.6 37.2 lOB 
July 11 2.8 35.0 88 . 0 35.9 9.2 34.6 142 
July 18 100.0 40.1 19 
July 25 77.2 43.6 32.8 42 .1 146 
AugUSt 1 97.8 43.0 2.2 114.0 47 
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Table 8. Percent of total number and average size in mm of 
white crappie per sample teN, Rough River Lake, Kentucky. 
Date SUrface 6 meter. 10 meters N __ snccenne q>en water 
, x (mn) , i (ron) , x (mn) , i (mn) 
JUne 21 1.0 23.0 39.0 21.6 50.0 23.0 16 
J\lly 5 0.4 26.0 11.131.8 20.9 34.4 225 
J\lly 11 3.1 35.0 88.6 31.2 8.3 24.5 128 
J\lly 18 15.0 51.0 85.0 38.4 20 
J\lly 25 63.0 42.9 31 .0 40.3 138 
August 1 86 . 5 44.5 13.5 43.1 52 
Table 9 . Percent of total number and average size i n mm of 
black crappie per sample tow, Rough River Lake, Kentucky. 
Dote 9Jrface 6 meters 10 meters N SIiOiiil1rie ~Riter 
t x (nrn) , x (am) , x h.n) , x (nm) 
June 27 62.0 21. 5 38.0 19.3 13 
JUly 5 2.2 34 .0 75.4 31.8 22.4 40.5 69 
JUly 11 93.1 35 .6 6.9 35.0 29 
JUly 18 100.0 41 .5 4 
JUly 25 61.3 43.8 38.7 44.7 26 
A.lgust 1 86 .6 46.1 13.4 46.5 lS 
30 
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Table lO . Percent of total number and average size in mm of white crappie per sample tow during the day, Rough River Lake, Kentucky 
Dote SUrface 
Shoreline ~ ... ter 
6 ... ters 10 meters N __ 
, it (nm) , x (1tIII) , x (nm) , x (Jm1) 
June 27 40 .0 21.6 60.0 25.3 30 
JUly 5 69.9 32.6 30.l 33.3 l53 
JUly II lOO.O 38.2 l4 
JUly l8 60 .0 57.0 40.0 38 . 9 5 
July 25 33.3 38.9 66.7 37.8 l5 
August l 64.7 47.7 35.3 43.7 17 
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Table ll. Percent of total number and average size in mm of black crappie per sample t ow during the day, Rough River Lake, Kentucky. 
Date SUrface 6 oeters 10 rreters _N _ _ S!Dre!Lle Q>en water 
, it (ma) , x (nm) , x (mn) , x (nm) 
JUne 27 85.7 19.3 14 .3 21.0 7 
JulyS 58 . 3 32 . 5 41.7 40.9 36 
July 11 100.0 40.3 4 
July 18 
July 25 25.0 51.0 75.0 44 . 0 4 
lWgust 1 33.3 54.0 66.7 46 . 7 3 
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Table 12. Percent of total number and average size in mm of white crappie per tow during the night , Rough River Lake, Kentucky. 
IlIlte SUrface 6 neters 10 neters N __ 
Shoreline Open water 
, x (nrol , x (nm) , it (nm) , i (rrm) 
JUne 27 3.9 23.0 53.9 21.6 42.2 20.9 26 
JUly 5 1.4 26.0 94.4 29.7 4.2 39.7 72 
JUly 11 3.4 35.0 87.2 36.4 9.4 34.5 ll7 
JUly 18 100.0 40.0 15 
JUly 25 66.7 43.2 33 . 3 41.9 123 
August 1 97.1 41.4 2. 9 44.0 35 
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Table 13. Percent of total numbe r and average size in mm of 
black crappie per sample tow during the ni ght , Rough River 
Lake, Kentucky. 
Dote 
JUne 27 
JUly 5 
JUly 11 
JUly 25 
AIlqUSt 1 
SUrface 
3.1 34.0 
6 meten 10 meters 
, x (om) , x (11111) 
33. 3 22 . 3 
93 . 7 32.4 
92 . 0 35.2 
6B.2 43.2 
100.0 45.3 
66.7 1B.9 
3.2 35.0 
B.O 35.0 
31.B 45.0 
_N __ 
6 
32 
25 
22 
12 
35 
Fi9ure 11. Weekly growth data of white and black crappie from 
Rough River Lake, April through August, 1978. 
Horizontal line is the mean, vertical line the 
range, open box equals one standard deviation and 
the darkened box equals one standard error of the 
mean. 
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Figure 12. Weekly growth data of white crappie from Rough River 
Lake, June through August, 1978. Horizontal line 
is the mean, vertical line the range, open box 
equals one standard deviation and the darkened box 
equals one standard error of the mean. 
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Figure 13. Weekly growth data of black crappie from Rough 
River Lake, June through August, 1978. Horizontal 
line is the mean, vertical line the range, open box 
equals one standard deviation, and the darkened 
box equals one standard error of the mean. 
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Food Habits : 
A total of 334 crappie stomachs was analyzed for food 
contents and 10 different groups of prey organisms were found . 
Day ve rsus night food analysis was completed for each of 
the de velopmental stages. The stomachs of early postlarvae 
contained predominantly rotifers, copepod nauplii and the 
cladoceran, Diaphanos~ sp. In general, copepod nauplii 
were observed mostly in stomachs of f i sh taken during the 
night (Figure 14). Greater numbers of organisms per stomach 
were observed in fish take n at night than during the day 
(Table 14). 
In late postlarvae, no rotifers or naupl!i were observed. 
The most frequent food i tems found were calanoid copepoda , 
the c!adocerans, Diaphanosoma sp. and Simocephalus sp. and, 
at ni ght, larval dipterans of the Chaoborinae subfamily 
(Figure 14). More organisms were observed in stomachs of 
late postlarvae collected during the day than night. The 
organism seen in greatest number was the cladoceran, 
Diaphanosoma sp. (Table 14). 
The variety of organisMs in juvenile white and black 
crappie stomachs was great. The primary taxa were copepoda 
of both the calanoid and cyclopoid types, the cladocerans, 
80Bmina ap ., Diaphanosoma ap. and Simocephalu8 sp., and 
members of the Chaoborinae aubfamily. Diaphanosoma ap. and 
Simocephalu8 sp . were primarily observed in stomachs of fish 
collected during the day while member. of the Chaoborinae 
were found predominantly during the night . No major differences 
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~i9ure 14 . Percentage frequency of OCcurrence of food organisms 
occurring in the stomachs of early postlarvae, late 
postlarvae, white and black crappie in day and night 
samples from Rough River Lake , Kentucky, April through 
August, 1978 . 
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Table 14. Average number of food organisms per stomach in early postlarvae, late postlarvae 
ano juvenile white and black crappie from day and night samples, Rough Rive r Lake, Kentucky. 
Earl;:i Postlarvae Late Postlarvae White Cr112E:ie Black CraEE:ie 
Food OrganisMs Day Night Day Nigh :: Day Night Day Night 
37 17 17 13 28 21 15 16 
Rotifera 0 . 08 0.59 
Copepoda 
Naupli1 ... 0.62 0 . 29 
Calanolda 0 . 18 0 . 15 2 . 82 0 .62 2.13 1.00 
Cyclopoda 0.06 0.08 7 . 14 2 .6 2 6 .2 7 1.81 
Cladocera 
0.59 0.12 0.08 9 . 85 9.20 
0.76 2.53 8.41 4.31 23.18 7.53 26.20 1. 38 
0 . 12 0.15 0.19 
0 . 05 0.59 0.77 26.68 1.10 10.47 1.81 
Ephemeroptera 
Stenonema. 0.07 
Diptera 
Chaoborinae 0.54 9.64 14 .50 7.07 15.19 
between the two crappi e species was observed (Figure 14) . 
Greater numbers of organisms per stomach were observed in 
fish collected during the day than at night (Table 14) . 
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Surface versus bottom food habits f or each developmental 
s tage were e xamined . In early postlarvae stomachs, rottfers, 
copepod naupl i i and the cladoceran, Diaph~nosoma sp. predominated 
(Figure 15). On the average, the fish take n from the bottom 
f ed more on the above organisms than fish COllected at the 
s urface (Table 15). 
Food i tems of late postlarvae were mainly calanoid 
copepoda, the cladocerans, Diaphanosoma sp . and Simocephalus 
sp. , and members of the Chaoborinae . Other organisms occurring 
in lower frequencies were the c!adocerans, Boamina Bp. and 
Leptodora sp . , and members of the Chaoborinae (Figure 15) . 
Stomachs of fish collected at the bottom genera lly contained 
more organisms than fish taken at the surface. Diaphanosoma 
sp. was observed in greater numbers than Any other food 
organisms (Table 15) . 
Bone and Cartilage Patterns : 
Developmental patterns of the appendecular and vertebral 
column of the white and black crappie showed few differences 
between the ~wo species . At 20 mm the white and black crappie 
exhibited 6 and 7 spinous dorsal spines, respectively (Figure 
16). In specimens le8s than 20 mm, the dorsal spines and 
their supporting structures were not developed . At 20 mm, 
a separation i n the first pterygiophore appeared to form 
42 
Figure 15. Percentage frequency of occurrence of food organisms 
occurring in the stomachs of early postlarvae, late 
postlarvae, white and black crappie in surface and 
bottom samples from Rough River Lake, Kentucky, 
April through August, 1978. 
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Table IS. Average number of food organisms per stomach in early postlarvae, late postlarvae 
and juvenile white and black crappie from surface and bottom samples, Rough River Lake, 
Kentucky. 
Earl~ Postlarvae Late Postlarvae White CraEEie Dlack craEEie 
Food Organisms Sur face Bottom Surface Bottom Surface Bottom Surface Bottom 
39 15 16 14 1 42 2 29 
Rotifera 0.08 0.13 
Copepoda 
Nauplii 0.56 0.41 
calanoida 0.63 0 .29 0.11 2.01 2.50 1.48 
Cyclopoda O.ll 2.29 5.69 5.00 3.90 
Cladocera 
0.03 O.ll 0.01 1.65 8.92 4 . 30 9.50 
1. 33 1.13 4.14 8 . 01 4.29 18.50 28.50 12.35 
0.14 0.12 0.20 
0.05 0.81 0.11 2.51 1.62 6.41 
Ephemeroptera 
Stenonema 0.35 
Diptera 
Chaoborinae 0.33 0 . 01 2.11 ll.19 1 . 50 11.52 
... 
w 
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Figure 16. Dorsal spine and pteryqiophore configuration of 
white and black crappie . 
While Crappie 
Blaclc Crappie 
4S 
another smaller pterygiophorc body antoriorly. From this 
structure the seventh dorsal spine i n the black crappie would 
develop. No differences were obs e rved in specimens less than 
20 mm . 
DISCUSSION 
The spawning period determined for crappies in this 
study, April 29 to July 9, was similar to that reported for 
the white crappie in Ohio (Morgan, 1954), but as Inuch as 
three weeks earlier than reported for Wisconsin and South 
Dakota for the black ani white crappie, respectively (Pearse, 
1918; Siefert, 1969a). No distinction could be made in this 
study between the exact spawning time of the white or black 
crappie species. Hansen (1951) reported the two species to 
spawn at about the same time. Siefert (1968) observed one 
instance, for a limited number of individuals, in which 
spawning time was less than one month. Peak spawning for 
the white crappie was reported to be from mid- to late June 
(Siefert, 1969a). 
The first specimens taken in this study ranged in 
length from 4.75 to 11 mm total length. Newly hatched 
crappie range from 1 . 2 to 2.0 mm (Morgan, 1954) and require 
2 to 4 days to reach a length of 4.1 to 4.6 mm (Nelson, et !l., 
1968). Based on these data, the earliest larvae taken in 
this study were from 2 to 4 days old and had passed through 
the prolarval developmental stage to early p08tlarvae. 
The maximum number of early postlarvae in this study 
was taken from May 30 to June 20, two weeks sooner than 
observed by Siefert (1969a) in South Dakota. This would be 
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expected, however, on the basis of the temperature differences 
between the two geographic areas. 
Developmental stages observed in this study were similar 
in some respects yet differed in others from those reported 
by Siefert (1969b) and Morgan (954). Both of the above 
authors reported no yolk present in the 5 mm stage, similar 
to that observed in this study. No fin rays were observed in 
5 nun fish in this study, while Horgan (1954) noted dorsal 
and anal fin rays beginning to appear. 
In 6 mm specimens, fin rays were yet to be observed, 
while Horgan (1954) had reported them already present at 5 mm. 
This reta rded developmental rate of Rough River Lake 
'lI;pec imens as compared to Morgan's (954) data might be the 
r e;sult of water temperature differences during development 
in the two studies. Morgan's (1954) fish were reared in the 
laboratory at higher temperatures (20 to 23 c), whereas those 
taken in this study came from lower lake water tempereature 
of 17 to 19 C. 
An unusual developmental feature was observed in 11 rnm 
specimens, the extension of the gas bladder to a point post-
eriorad the gut. Nelson and Cole (1975) observed this in 
their specimens of 8 mID total length and larger. 
The presence of dorsal and anal spines was first 
observed in a 14 rom specimen in this study while Siefert (1968) 
reported spines in the black crappie at 11 . 5 mm and white 
crappie at 13:5 mm. 
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The complete dorsal spine complement was first observed 
in specimens 20 mm total length, at which time the white and 
black were first separable to species. Hogue, et al. (1976), 
reported crappie species distinction by this character to 
occur as early as 16 mm. No explanation could be given for 
this disc~epancy . 
While no differences in total myomere counts between 
juvenile wh~te and black crappie were observed in this study, 
Siefer t (1969b) reported species distinction on the basis of 
total myomere counts, of or near 30 for white crappie and 
of or near 32 for black crappie. 
Larval densities in Rough River Lake indicated the peak 
spawning period was from May 30 to June 13. Following June 
13, with no further spawn recruitment, the density leveled 
off at 10 fis~/100 m3, a value possibly representing the 
standing crop l eve l the habitat of Rough River Lake could 
support. 
Maximum densities observed in this study, 147/100 3 m , 
were much greater than the 13/ 100 m3 reported by Walker et al. 
(1974) for Nickajack Reservoir, Tennesse. This discrepancy 
is possibly the function of difference in lake size, 2344 ha 
versus 4360 ha, or the result of different stages in the cycling 
of crappie popUlations in the two water bodies. 
Greater numbers of crappie being taken in night versus 
day collections in this study conformed to findings of Pearse 
(l9Iti) and Morgan (1954) , who suggested that greater feeding 
activity of the species in the early evening was responsible 
for the increased concentrations. 
Surface versus bottom densities and distribution 
appeared to be a fUnction of size, being mainly shoreline 
inhabitants up to about 20 mm and moving to deeper water 
when greater than 20 mm. Nelson, et al. (1968), reported 
white crappi~ to move commonly from shallow to deeper are3S 
as size increased. This deeper water movement was most 
likely related to the seeking out of a variety of more 
readily available habitats and the accessability of a 
greater variety of food sources. 
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Very little is known about the growth rates of larval 
crappie. Some data are provided by Morgan (1954) and Nelson 
et al. (1968); however, Morgan (1954) examined laboratory 
raised specimens and Nelson, ~ a1. (1968), felt that there 
was an extended spawning and that several spawning peaks had 
occurred in their study area, making lengths used in the 
calculation of growth rates inaccurate. Growth data observed 
in this study were based on lake specimens and could not be 
compared to those in the literature. The greatly increased 
average weekly growth, 4.5 mm per week, in Rough River crappie 
was a result of most individuals at this time being juveniles. 
These individuals were larger and more motile, making them 
more successful in capturing prey and subsequently contributing 
to an increased growth rate. 
The food habits of Rough River Lake early postlarvae, 
except for large numbers of rotifers, were similar to those 
reported by Barwick (1978) In consisting chiefly of copepods 
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and the cladoceran, Diaehanosoma sp. Siefert (1968, 1969a), 
however, reported cope pod nauplii, Cyclops sp. and Daphnia sp. 
as the most frequent food items in Lewis and Clark Lake 
postlarvae. Greater numbers of food organisms in night 
specimens was expected since early evening was reported 
to be a peak feeding time (Pearse, 1918: Horgan, 1954). 
In the early to late postlarvae, the shift in diet from 
smaller to larger organi3ms was also reported by Siefert (1968 , 
1969a). Silve11s (1949) also reported this shift to larger 
organisms for the black crappie. 
No differences in food habits between juvenile crappies 
were observed in this study. Pearse (1918) also reported 
similar patterns for adult crappie. The utilization of a 
greater variety and number of prey organisms was related to 
the greater voracity of the juveniles and the increased 
diversity of prey. Siefert (1969a) reported similar observa-
tions. The change from day to night feeding was noted as 
the development of the organism advanced. No explanations 
for this phenomenon can be given. 
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